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SUMMARIES 
M. Mersenne, first translator of Galileo's work 
into French, pointed out that Galileo's "time-squared 
law" was inconsistent with the assertion in his Dialog0 
that the path of a falling object is a semicircle, or 
nearly so. In Harmonic Universelle Mersenne gave 
numerical counterexamples to Galileo's assertion. 
However, his personal copy of this work contains a 
handwritten marginal note outlining a general proof. 
Here this note is translated and annotated, and a 
missing diagram, which causes difficulty in present- 
ing a correct reading of the text, has been recon- 
structed by one of the authors (D.P.E.). Proofs of 
several statements based on Euclid's Elements are given 
The other author (M.H.G) has worked from the manu- 
script of a copyist's text to establish correct read- 
ings for certain passages. Wherever possible, the 
note in the facsimile edition of the Harmonie Univer- 
selle has been used to clarify questionable material. 
M. Mersenne, premier traducteur de l'oeuvre de 
Galilge en francais, fit remarquer que la loi du temps 
car& de Galilee n'etait pas consistante ave l'affir- 
mation, dans son Dialogue, que le chemin d'un objet 
tombant est un demi-cercle ou presque un demi-cercle. 
L'Harmonie universelle de Mersenne pr&ente des exe- 
mples numeriques contraires 2 cette affirmation. Ge- 
pendant, son exemplaire personnel contient une note 
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manuscrite &rite en marge par Mersenne contenant 
l'gbauche d'une preuve g&n&ale. Nous traduisons et 
discutons ici cette note. La prksentation correcte 
de la leqon du texte est r-endue difficile par l'ab- 
sence d'un diagramme. Par cons6quent l'un de nous 
(D.P.E.) a reconstruit le diagramme. I1 presente 
aussi des preuves bas6es sur les Elements d'Euclide 
de plusieurs affirmations de Mersenne. Partant du 
manuscrit d'un texte de copiste, l'autre auteur 
(M.H.G.) a reussi 2 obtenir une leqon correcte de 
certains passages. Partant de cela on s'est servi 
de la note dans 1'Qdition fat-similee de 1 'Harmonie 
universelle pour clarifier les ambiguitQs. 
Marin Mersenne (1588-1648), priest and savant, played an im- 
portant role in the early history of the problem of the fall of 
a heavy body. Above all, he performed his own experiments on 
the elapsed time for free fall over measured distances (and dis- 
covered that Galileo's values were indefensible) [KoyrG 1953, 
2221. As we discuss here, Mersenne analyzed Galileo's statements 
on the path of an object falling on a rotating earth. A letter 
from Mersenne to Fermat (transmitted through an intermediary, 
Pierre Carcavy) led to and analysis of this path by the great 
mathematician. 
Mersenne's interest in the question of falling objects be- 
gan early in his career. In Quaestiones in Genesim, 1623, Mersenne 
wrote about a discussion, found in Lecher's Disquisitiones Mathe- 
maticae, of the path of falling objects. Lecher's book, ascribed 
to his teacher Scheiner, later became one of Galileo's targets 
in the Dialog0 [1632]. In 1634 Mersenne published Les mkhaniques 
de Galilke and Les questions th6ologiques, physiques, morales, 
et mathgmatiques (which deals, inter alla, with the first two 
days of the Dialogo); five years later Les nouvelles pens&es de 
Galilee appeared. Moreover, Mersenne's copious correspondence 
contains frequent passages on the subject of falling bodies. 
Whether one views him as the "'boite aux lettres' of the scienti- 
world of his time" [l] or "le secretaire de 1'Europe savante" 
[Le Noble 1971, 6041, Mersenne's unquestionable role as the "inter- 
mediary between the most original investigators of his time" lends 
importance to the study of his own scientific works [Le Noble 
1971, 6041. 
The entire second book of Mersenne's Harmonie Universelle 
[1636/1963] is devoted to the question of the fall of a heavy 
body. Of particular interest to modern historians is Mersenne's 
refutation of an assertion made by Galileo in the Dialogo, that 
the path of a falling object is either a semicircle or very nearly 
so. (The end of the semicircle is at the center of the earth.) 
[Galileo 1953, 178-181; or 1967, 164-167.1 In Proposition III 
of this book ("To determine the path of the motion of heavy bodies 
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that fall from the top of a tower or from any other height one 
wishes, assuming that the earth moves and makes a complete re- 
volution on its axis every day") Mersenne recapitulated Galileo's 
arguments. When a heavy object is dropped, it appears to graze 
the side of a vertical tower. It is likely that this observation 
caused both Galileo and Mersenne to assume that a falling object 
would traverse the (rotating) perpendicular from the top of the 
tower to the center of the earth [2]. Correctly following Galileo, 
Mersenne considered the possibility that the "true" path is along 
an arc of the semicircle drawn from the top of the tower (at the 
moment the object is released) to the center of the earth. Mo- 
tion along such a path at a constant angular speed of 15 degrees 
per hour (to match the earth's angular velocity) would lead to 
the appearance of an accelerated motion, with the heavy object 
dropping along the rotating perpedicular. Galileo did not com- 
mit himself to the details of his bizzarria ("fantastical con- 
jecture," according to the Santillana translation [Galileo 1953, 
1801; or "curiosities," according to Drake's translation [Galileo 
1967, 1661); but he claimed that "if the line described by a 
falling body is not exactly this, it is very near to it" [Galileo 
1967, 1671. 
Mersenne first demonstrated a consequence of combining the 
prescribed semicircular path and the constant angular speed: an 
object dropped from any distance measured to the center of the 
earth would reach the center in 6 hours. Although the generality 
of this result seemed to disturb Mersenne, he was able to defend 
it on purely theoretical grounds. However, the hypothesis of a 
semicircular path is contradicted by experimental evidence con- 
cerning the rate at which objects fall. Mersenne demonstrated 
this in several ways in his Proposition IV: "To show that it 
is impossible that heavy bodies descend to the center of the earth 
describing the aforementioned semicircle; and to give the line by 
which they would descend, if the earth turned on its axis in 24 
hours." 
From the semicircular "law" Mersenne deduced that an object 
starting from the surface of the earth would fall 14.1 leagues 
in 36 minutes. By applying the time-squared law to his experi- 
mental data, Mersenne concluded that in 36 minutes an object 
should fall over 3732 leagues. Several other numerical compari- 
sons yielded similar discrepancies. 
Addressing himself to Galileo's assertion that the path is 
"nearly this [a semicircle]," Mersenne showed that while the path 
is more or less circular very near the start of the fall, it is 
not at all circular throughout most of the fall. 
Galileo's error, Mersenne's refutation, and Fermat's elegant 
solution for the path derived under Galileo's assumptions have 
been the subject of substantial scholarly literature [3]. This 
problem led to much discussion from the time of Galileo to that 
of Newton (and even thereafter), but most of this remained rela- 
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tively unknown to modern scholars until the publication of Koy&'s 
"Documentary History" [1955]. Koyri? characterized much of the 
17th-century writing on this problem as "this iqnota litteratura," 
"buried in books available only in the very largest and oldest 
libraries" [1955, 3291. Although today much of Mersenne's work 
is more readily accessible [Mersenne 1636/1963, 1932-, 1957, 19741, 
there remain some omissions. Among these is a marginal note in 
Mersenne's handwriting, found in his personal copy of the Harmonie 
Universelle. A version of this was included by the editors of 
Mersenne's Correspondance in their discussion of the "Galileian 
Spiral" [Mersenne 1932-, t. IV, 438-4431. Mersenne never pub- 
lished the full text of this note, although a partial text appeared 
in the Coqitata [Mersenne 16441. 
The marginal note is of interest because it contains a refu- 
tation of Galileo's assertion more general than that provided by 
the numerical counterexamples of the printed version. In the note, 
Mersenne proved that the semicircular rule is inconsistent with 
the time-squared rule, independent of the earth's radius or what 
we would term the value of the gravitational acceleration. Like 
Galileo, Mersenne assumed that the angular speed of the falling 
object about the center of the earth is constant. He examined 
the positions of the falling object at the ends of two time in- 
tervals, the second twice the first, with each distance fallen 
measured from the moment the object was dropped. Using a complex 
geometric construction and assuming a semicircular path, he derived 
an exact expression for the ratio of the distance fallen in the 
doubled time to that for the single period. Mersenne readily 
demonstrated that this ratio cannot be 4, as the time-squared 
rule requires, thus proving that the assumption of a semicircular 
path is inconsistent with the other Galileian rule. 
Following this demonstration, Mersenne asked the reader to 
choose.any number between 2 and 4 to be the ratio of the distance 
fallen in one time unit to the distance fallen in twice this 
unit. (Again, both distances are measured from the rest posi- 
tion.) He went on to prove that there is a time unit for which 
the distances of fall implied by the semicircular rule will yield 
the chosen ratio rather than 4. (See note 17 and the text to 
which it refers.) 
The editors of the Correspondance, attempting to transcribe 
Mersenne's note from a handwritten copy made by someone with a 
hand clearer than Mersenne's, commented on a substantial passage: 
"Here and in the following _ . . Mersenne appears to have made 
several errors in transcription which seem difficult to correct" 
[Mersenne 1932-, t. IV, n. 2, 4413. While there are a few errors 
in transcription (see notes 20 and 21), a more significant problem 
is that the editors overlooked the absence of a diagram which 
should have accompanied the note (but which does not appear in 
the available versions). By referring to Mersenne's original 
text and supplying a reconstruction of one necessary but missing 
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diagram, it is possible to produce a corrected translation of the 
entire note. Several statements, given without proof by Mersenne, 
can be derived by using the reconstruction of the missing diagram 
and some theorems of Euclid. 
Mersenne's marginal notes present numerous problems. Because 
of the poor condition of the original copy of the book (held by 
the Bibliotheque des Arts et M&tiers in Paris), the library does 
not permit access to it. One must, therefore, be content with 
the published facsimile edition, which has been reduced somewhat 
(to 76% of its original size). This manuscript is not easy to 
decipher--even at full size one can see that Mersenne's handwriting 
must have been extremely difficult to read [4]. Fortunately, 
the notes were recopied in a somewhat more legible hand; this 
more readable manuscript is in the Bibliotheque Nationale in 
Paris (frn 12357). Although required by the text (as shown below 
in the Notes), there is no diagram corresponding to the one re- 
constructed here, either in the facsimile or in the copyist's 
version. 
The editors of the Correspondance relied exclusively on the 
copyist's version 151, and it would have been easier (on the eyes) 
to disregard completely Mersenne's original note and to follow 
these editors in examining only the copied transcription. How- 
ever, the copyist frequently deviated from the original manuscript, 
and sometimes seemed not to understand it. When using the copy- 
ist's text, one of the authors (M.H.G.) worked from the manuscript, 
in the Bibliotheque Nationale. Where decipherable discrepancies 
appear between Mersenne's original note and the copyist's version, 
the former has been chosen and, where the differences are signi- 
ficant, commentaries are given. References to Mersenne's printed 
edition and to his marginal notes are indicated by (N), and to 
the copyist's transcription, by (C). 
The note, the complete translation of which appears below, 
is found in the margin around Book II, Proposition IV. In a 
Latin version of the beginning of the note, Mersenne ascribed the 
proof to an unnamed friend; however, the editors of the Corres- 
pondance remarked, "We do not know the author of this refutation 
of Galileo's statement . .." [Mersenne i932-, t. IV, 4431. Un- 
fortunately, the Latin version is of very limited use in establish- 
ing a correct version of the note, because it contains only about 
one-third of the French text. The section which seemed "difficult 
to correct" to the editors of the Correspondance, and for which 
we have supplied a diagram implied by the text, does not appear 
in the Latin version. Since five crucial words were omitted in the 
first section by the copyist and, therefore, do not appear in 
the printed version of the Correspondance, the entire note is 
reproduced below (even though the Latin version contains the 
missing words) [Mersenne 1644, 57 f.] [6]. 
Mersenne's note follows an equally elaborate marginal comment 
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to proposition III, which presents his expansion of Galileo's 
suggestion for the semicircular path of a body falling from a 
tower. The marginal note to Proposition III is a detailed ver- 
sion of Fermat's solution to the problem of determining the path 
of a body falling with the distance descended proportional to the 
time squared. Fermat never published his analysis of the Galileian 
spiral, but in the Cogitata Mersenne [1644] presented a summary 
of the proof (properly attributed to Fermat). The Cogi tata con- 
tains a Latin version of about one-third of our note. The com- 
plete, annotated redaction of the note to Proposition IV comple- 
ments the version of Mersenne's note to Proposition III in the 
Correspondance [Mersenne 1932-, t. VI, 376-3821. Thus a usable 
version of what Mersenne almost surely considered to be the best 
proof of the impossibility of Galileo's solution is available [7]. 
Mersenne's text consists of two proofs (the second begins fol- 
lowing citation of note 16 in the text). Throughout, Mersenne 
assumed that the motion of the body combines a motion about the 
center of the earth (at point A) with a constant angular speed 
matching the earth's, and an inward motion toward the center for 
which the distance traveled inwardly is directly proportional to 
the square of the angle traversed. The angular speed is (incor- 
rectly) assumed to be constant. Thus, if the inward (i.e., ver- 
tical) distance is directly proportional to the square of the 
angle, it is thereby also directly proportional to the square 
of the time, as proposed by Galileo. 
TEXT 
Here is another demonstration that this path cannot 
be [along the] perimeter [of a circle] [8]: Let point 
A be the center of the earth, AC its radius, and circle 
CHD represent the equator. The distance through which 
the heavy object passes in a straight line [toward the 
center of the earth] is always in double ratio [9] to 
that which it goes along the circle, as if, starting 
from C, the heavy object comes first to K and then to I. 
Constructing straight lines AKH and AID, [one sees 
that] the ratio of HK to ID will be the square of the 
ratio of arc CH to arc CD and if, for example, arc CD 
is double arc CH, straight line ID will be quadruple 
straight line HK. Let us see whether, supposing that 
the circle described about diameter AC passes through 
points I [and] K, straight line ID is quadruple 
straight line KH, when arc CD is double arc CH [lo]. 
Construct straight line EK passing through the mid- 
dle of straight line AC, that is, through the center 
of the circle IKC, and [construct] lines IK and KL 
such that KL is equal to AK and crosses AC, extended 
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Fig. 1. Mersenne's diagram in the margin at page 
96 of Harmonie Vniverselle, copied to scale, but 
with length "s" displaced somewhat to the left of 
that on the original. 
if necessary, at L Ill]. Because of the equality of 
lines AK and KL, angle KLC will be equal to angle KAL 
or its equal [angle] IAH [12], but angles AIK [and] KCL 
are also equal [13], and therefore triangles AIK and LCK 
are similar. Since side KC is equal to side IK [14], 
side CL will be equal to side AI. Moreover, since iso- 
celes triangles AKL and AEK have equal base angles, they 
will be similar, and rectangle LAE will be equal to the 
square of AK [Xl. Call AC, b; AK, e; CL, a; [then] KH 
will be b- e; AL will be a+ b;rectanyle LAE [will be1 
4ab+ #b2, which is equal to e2, which is the square of 
AK and, consequently, straight line CL or its equal AI 
will be (e2- %b')/%b. Whence, it follows that ID is 
(b2 -e')/%b, which should be equal to four times 
b- e, which is the value of KH. Now if that were 
so, 2be would be equal to b2 + e2, which is not [true]; 
but, on the contrary, 2be is less than b2+ e2, es- 
pecially as b is larger than e and the [sum of the] 
squares of two straight lines exceeds [the area of a] 
rectangle [with sides equal to them] taken two times 
by the square of their difference. Consequently, ID 
is less than four times KH. Therefore, the line 
which the heavy object describes in falling to the 
center is not the cirucumferenceof a circle. 
Now, while ID is always less than quadruple KH, as 
has been proved, it is also always more than double 
KH, for (b2 - e')/%b is larger than than 2b - 2e, because 
b, which is the symbol for AC, is larger than e, which 
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is the symbol for AK 1161. 
But one can always arrange for ID to be in 
whatever proportion to KH that one wishes pro- 
vided that it is less than quadruple and more than 
double [17]. Suppose that the ratio of s to %b 
satisfies the above condition [18]. In accordance 
with our findings [19], ID [equals] (b* - e*)/%b; 
KH [equals] b - e, and consequently, these four 
lines will be proportional: 
b* - e* : b - e : : s : %b, 
%b 
and rectangle b2- e2 will be equal to rectangle bs- es. 
Whence, I deduce the equation [20] 
-e * + es + (b2 - bs) = 0, 
and (*) especially as s is larger than b, the third term 
will be a negative quantity like the first (*). And, 
therefore, to obtain the value of e, which is AK, 
supposing that AB (+) equals s in Figure 2, FB 
[equals] s - b, AF [equals], b, AZ will be e. 
B C 
Fig. 2. Proposed reconstruction of drawing to which 
Mersenne refers in his second proof (see text); re- 
construction by D. P. Engelberg. 
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After that, inscribing in circle IKC straight line AK 
equal to AZ, you extend it to H, and, making arc IK 
equal to arc KC, you draw straight line AID (f) 1211. 
When this has been done, I say that ID is to KH as s 
to %b; for AZ or AK or e is of such size that -e2 + es 
is equal to -b2+ bs. Transposing, b2- e2 will be 
equal to bs- es and these four straight lines will 
be proportional: 
b2 - e2 : b - e : : s : %b. 
;4b 
Now we know [22] that (b2- e2)/%b is ID, b- e 
[is] KH; thus ID is to KH as s to &b. Q.E.D. 
This path will be straight from the viewpoint of 
[23] the pole, a plane helix from the viewpoint of 
the equator, and everywhere else a solid helix des- 
cribed on the surface of an isosceles cone which has 
as its base the parallel where the motion commences, 
and for [its] vertex, the center of the earth. 
NOTES 
1. The phrase "boite aux lettres" is cited approvingly by 
Koyrg [1955, 337, n. 371. 
2. On the question of whether Galileo actually intended to 
discuss motion beyond the base of the tower, see [Drake 1970, 257 
f.3. 
3. See [Drake 1970; Galileo 1953, 181-182 n.; Galileo 1967 
476-477 (note to p. 165); Koyrg 1939/1966 (particularly "Galilge 
et la loi d'inertie"); Koyrg 1953, 1955; Le Noble 1971; Mersenne 
1932- (particularly t. IV. App. II; t. VI, App. II)]. 
4. This fact was noted by his contemporaries. In a letter 
to John Pell, dated January 18, 1642 (NS), Charles Cavendish re- 
quested Pell to send him a transcription of a letter Cavendish 
received from Mersenne, "... for I confess his hande is an Ara- 
bicke character to me" [Mersenne 1932- t. XI, 7-81. 
5. [Mersenne 1932-, t. IV, 4401: "Exemplaire conservg a 
la Bibl. du Conservatoire des Arts et Mgtiers. Une copie des 
notes marginales se trouve 2 la Bibl. nat., f. fr. 12357, oii 
notre citation est prise au fol. 6 verso." 
6. Koyr& [1955, 343-3453 quotes and translates this passage. 
See also note 11. 
7. Galileo, who learned from Carcavy of Mersenne's and Fer- 
mat's objections, did not continue to hold to the solution yield- 
ing the semicircle. For further information see [Koyrg 1955, 
343 (esp. n. 68)];[Mersenne 1932-, t. VI, 376-3771. 
8. The first proof refers to Fig. 1. 
9. 
y if x2 
A quantity x is said to be in double ratio to a quantity 
is directly proportional to y. 
10. See [Mersenne 1636/1963, 931. Referring to his diagram 
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(on which Fig. 1 is based) in his proof of Proposition III, 
Mersenne stated specifically, 'I... les arcs representent le 
temps...." 
11. The editors of the Correspondance have remarked "It seems 
necessary, therefore, that angle CAD be 45' and angle CAH be 22?fi"" 
[Mersenne 1932-, t. IV, 4401. This is not, in fact, correct, but 
seems to reflect the omission of the words "et les lignes IK, 
KL,' which appear in (N) but were omitted in (C) and thus do not 
appear in [Mersenne 1932-, t. IV, App. II]. They are, neverthe- 
less, useful and do appear in [Mersenne 16441. (See note 6.) 
12. This follows from the fact that arc CD equals twice arc 
CH by construction. 
13. Euclid's Elements, Book III, Proposition 22, states, "The 
[sum of] opposite angles of quadrilaterals in circles is equal to 
two right angles." Applied to quadrilateral AIKC, this implies 
that angle AIK + angle KCA = two right angles. Since angle 
KCA + angle KCL = two right angles, it follows that angle AIK = 
angle KCL. 
14. Mersenne had indeed proved that triangles AIK and KCL 
are congruent. This being accepted, the equality of sides KC 
and IK follows immediately. Nevertheless, the text indicates 
that Mersenne wished to prove the equality independently. A 
proof follows: 
Elements, Book III, Proposition 26, states, "In equal circles 
equal angles stand on equal circumferences, whether they stand 
at the centres or at the circumferences." By the original con- 
struction, arc CH equals arc HD on the circle centered at point 
A of Fig. 1. Thus the angles HAC and DAH measured by these arcs 
are equal. But angles HAC and DAH are identical to angles KAC and 
IAK, respectively, which, in turn, stand "at the circumference" 
of the smaller circle centered at E. Thus the arcs, or "circum- 
ferences,ll KC and IK are equal, and, hence, the chords KC and IK 
are also equal. 
15. By "rectangle LAE," Mersenne meant the area of a rectangle 
with sides LA and AE. Because triangles AKL and AEK are similar, 
the corresponding sides are proportional. Thus (base AK) : (base 
LA.) : : (side AE) : (side AK). It follows that (side AK12 = 
(side LA)* (side AE), which equals to "rectangle LAE." Sides and 
bases with the same letters are, of course, equal. 
16. At this point Mersenne began a proof of what may be re- 
garded as the converse of the first theorem. In the preceding 
proof, Mersenne started with (arc CD) = 2 * (arc CH), going 
on to prove that the ratio of the distance traveled toward 
the center A along semicircle CKIA is not the proportion ID/KH = 4, 
required by the Galileian time-distance rule, but instead, 
ID = (b2 
FE 
- e2)/*b which equals 
b-e 
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In the proof beginning here Mersenne showed that any value can 
be chosen for the ratio of ID to KH, within prescribed limits 
(actually, not quite correctly prescribed--see note 17. Then 
one can find positions I( and I (on the semicircle CKIA) corres- 
ponding to equal arcs CH and HD for which the prescribed ratio 
(rather than ID/KH = 4) is correct. Mersenne chose to prescribe 
the ratio by specifying the quantity (b + e), which he subse- 
quently called "s" (see note 18). 
17. The restriction is actually greater than. indicated. As 
Mersenne pointed out, the ratio of ID to KH equals s/(%b), which 
clearly has its maximum and minimum where s does (since b is the 
constant radius of the earth AC). Now s = b + e, but e = b cos 8, 
where 6 is angle KAC. (Triangle AKC is a right triangle, since 
it is inscribed in a semicircle.) As 8 varies between 0' and its 
maximum value, 45O (corresponding to I coincident with A), e 
varies from b to b cos 45" (or 0.707b). Thus the maximum ratio 
is, indeed, 4, as Mersenne claims, but the minimum is 3.414. 
Correspondingly, s varies from 1.707b to 2b. 
18. The term "slI was introduced here for the first time. 
From the text which follows, s must equal (b + e). In (N) (p- 96) 
there is a line marked "s" separated from the main diagram. (See 
Fig. 1.) This line is shorter than AC (=b), and thus cannot be 
used with the main diagram in (N), Mersenne must have drawn an- 
other diagram. Introduction of the letters F, B, and Z (below) 
offers further evidence for such a diagram. Figure 2 is our re- 
construction of a diagram which seems consistent with the text. 
19. See note 22. 
20. Here we depart from (C) and from the emendation proposed 
in the Correspondance. As noted in the Correspondance, the copyist 
simply wrote "-ee + es +bb," with no equality sign of any sort. In (N), 
the expression is writ-t% "-ee +" on one line and the remainder on 
the line beneath that. The editors of the Correspondance emended 
the text of the equation to read "-ee + es = - bb + bs." If we con- 
sider "-bt" to be Mersenne's "third term," then this reading does 
imply that it is negative. On the other hand, if the equation is 
written in this manner, it is hard to see why "-bb" would be 
called the third term; more significantly, if we accept this 
reading it is very difficult to make sense of the rest of the 
sentence. Thus we propose our own emendation. However, we remain 
unable to see why Mersenne included the observation made in the 
remainder of the sentence. 
The words between (*)'s agree with those in (C), but refer 
to our emendation. In (N) the symbols are (as usual) hard to 
decipher. 
21. Concerning the passage between (t)'s in the transcrip- 
tion, the editors of the Correspondance have remarked (p. 442, 
n. 2), "Here . . . Mersenne appears to have made several errors in 
transcription which seem difficult to correct." The major source 
of these difficulties seems to be the absence of the diagram to 
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Fig. 4 
which the symbols refer (See Fig. 2); however, there are also se- 
veral textual difficulties. Although (C) accurately copies (N)'s 
version in writing "AE" where we have "AF, W this must be wrong, 
since AE equals 4b throughout. Another possible reading might be 
AE = %b, but this possibility does not fit the rest of the sen- 
tence as well as our choice. In (N) the symbols, where we have 
written "AZ ," appear to be "AK," but the K is written over with 
what might be a Z. Since the construction of AK is not described 
until the next sentence, and since AZ is already assumed to be 
known at this point, our transcription seems to fit better. We 
assume that AZ, in Mersenne's missing diagram, was constructed by 
measuring to the left of A a length equal to FB. 
22. This observation is central to the second proof. The 
result is obtained in exactly the same way as it was in the first 
proof of Mersenne's note, i.e., if we observe that the equality 
of arc IK and arc KC implies that arc CH and arc HD are equal. 
This follows from Proposition 27 of Book III of Euclid's Elements, 
"In equal circles angles standing on equal circumferences are 
equal to one another, whether they stand at the centres or at 
the circumferences." Since Mersenne explicitly constructed arc 
IK equal to arc KC, the quoted Theorem implies that angle IAK 
equals angle KAC. Thus, angles DAH and HAC, which are identical 
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respectively to angles IAK and KAC, are equal. It follows im- 
mediately that arc CH equals arc HD. Having realized this, one 
constructs KL as before (see the passage near the citation of 
note 11 in the Text) and follows through to the proof that 
ID = (b2 - e2)/#b 
23. The French gives "sous." Our translation seems prefer- 
able for the sense of the passage. For use of "sous" in this 
sense, see entry in [Robert 19661. 
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